$V%s 8 
£ > 


VIZ, 
Numerical, [| Aſtronomical, \ * Automatical, 
Geomerrical, | Hormezrical, | | Chymical, 
Mechanical,  Gryprographical | | and 
Statical, ; (Magnetical, Hiſtorical, © 


wed way, fat 


Publiſhed ro Recreate IngeniousSpirits; and 
them to make farther ſcrutiny into theſe ( and the like 
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'To divert them from following ſ&ch Vices, to which Youth 
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To: the INGENIOUS. 


And principally 


To ſuch as are c Mary eNATICALLY foclined, 


GG ECREATIQ (Gb 3 lace Learned 
ASL [12 Z Divine) is a pholk CREATI ON, 
E@SN when Wearineſs hath almoſt ann thilatec que 
TR Spirits : It is the breathing = JO 
WER which would ocheryiſe be Rifle Jags = 
SOAP tinual Buſmeſs. - 
- And this Interval of Reft or Recreation 
produceth the ſame Eff, as well 1n Senſitives and. Jovi 
as it doth in Man : : According to that of the Spot 


Ager veritanus, &e. 


A Field left Fallow ſome few years, will yield 

The Richer Crop, when it again is Till d: 

A River ſtopped by a Sluce * Jes, 
© Runs after rougher, and a {wifter pace : 
A Bow a-while unbent , will afcer caft 
Its Sbafts the {otter ; and them fox more faſt : 
A Soldier that a ſeaſon Rill hath lain, 

Comes with more fwy'to the Field a 
Even ſo Man's Body, while to:gather * Breath, 
From Reſt, ro Painagain, -it ſojournerh : 

It re-colleRs its Poars, and with Cheer 
Falls freſh again into its firſt Career, 


lathe hs of, QuriRecyeations, we ought to hemell ſa- 
tigfed, (.1.) In the Lawfulneſs of them; &Y 'Tharithey he. 
Ingenious : And, (3.) That chey bear proportion-with the zee, 
Sex and Guns of _ s Fs Party ulng chem mn 
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Wi- 1+ -- To the READER. 
As Recreations and Exerciſes (whether of Body or Mmd) are 
various : So one Diſh of Meat may as well pleale all Palates ; 
as one Recreation ſuit all Diſpoſitions : And (as | have ſaid elſe- 
where upon the like occaſion), 'T har, although ſome ( orpo-. 
real Exerciſes may to ſome Bodies tend more to Health, and 
ſome. Mental Labours more to Wealth ; yer none affords the 
Mind more pleaſure with leſs repentance, than thole of the Mas 


thematicks do. * | | 


For inſtance in a few Corporeal Exerciſes ; with Refleions ups 
.0n ſome of them. a ou ds 
Ringing,] It oft-times makes good muſick on the Bells ; bur 
(being a violent and boiſterous Exerciſe) puts Mens Bodies out of 
tune :-So that by over-hearing of themſelves, they have rung 
their own Paſſmng-bell. , 


_ Fiſhing wich the Angle,] (an Exerciſe with which Dr. Whit- 


taker was'much delighted ) is a Recreation reliſhing beſt wich 


ſome; but to other Diſpoſitions moſt diſtaſteful ; and rather 


a torture than a pleaſure; toſtand an whole hour, or more, as 
mute as the Fiſh they hope to take. po T 

Hunting | is an Exerciſe moſt delightful, and much in requeſt 

” both with the Nobility and Gentry ofchiLawd; yet William Cecill, 

ſometime Lord Treaſurer of England, took no pleaſure in it : 


For, when ſome Noble-men had gotten him to ride with them 


/a Hunting, and the Sport began to be cold ; Whar call you 

. this, ſays My Lord ? Oh! Now, ſaid they, The Dogs are at 4 

- fault. Yea, quoth the Treaſurer, take me again in ſuch a 
Fault, and I'll give you leave to puniſh me for't. C 

_ Cornelius Azrippa terms it a moſt deteſtable Recreation, and 

vain Exerciſe; a Paſtime cruel, and totally Tragical : And 

from the beginning (ſays he) was the Exerciſe of the worſt of 


men; for Cain, Lamech, Nimrod, Iſmael and Eſau, were mighty 


Hunters: But in the New Teftament we read not of any one 
that was given thereunto : Yet Nicholaus the Third, a Roman, 
and Pope of Rome, was ſo extreamly delighted in Hunting, 


that he incloſed a Warren of Hares on purpoſe for his Holinels's 
Recreation. 


Fowling, ] Ulyſſes is ſaid to be the firſt Inventer thereof; - 
t 


who after the taking of Troy, was the firſt that brought into 


Greece Birds of Prey manur'd for Game ; to comfort with New- 


\ Recreations thole that had loſt their Parents and Acquaintance in 
| - , _ the 
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To the RE ADE R: 
the Tings War : And. yet he commanded his Sag not. to make. 
any uſe thereof. Norwithſanding this, and the foregoing 
Exerciſes (ho mean and-ſervile.in themſelxes). are-now.come 
- to. be ſo, far eſteemed, that the Nobilicy, and:Gentiy, -forſa-. 
king other Liberal and Noble Sciences, njake;cheſe « R chic chick 
Learning, .' Mr. Burtos. in his Melancholy, cells a Mercy Scory 
out of Poggiug the. Korentine, condemning the folly of thoſe 
Fowlers , which is this. <A. Phyſician of Millein (faith, he) that 
« cured Magmnen and. Idiots, had a Pie, of Waxer,ip his Houle, 
« in which he kept his Patjents ; ſame.up to. the Knees, as 
« to the Girdle,, and ſome to the. Chin, pro mode inſanice, 28 they 
< were. more. ox leſs affeced, . One. ok his Patients, which was 
cc cty, well. recovered, ſtanding atthe Phyſicians. Gare, and 
Pk ng a Gallant, ride by with a 3 Hark os bis. Fiſt, with his 
cc < Spaniels after hi, would needs know to what, uſe alk this 
preparation ſerved? the Gallant made.apfwes, TokilAar: 
3 «ik es, am__ The Paticntdeman dedagain 


4. b__ by gone, a5 he tendred. his Lian Fain 
| © he) if our Maſter ſhould come and, heax: on log Þo, Nt 
| < would. put you into his Pie uptothe yery 

Shooting, with the. Long wes A is a Nable " pat and an 


half Likerg. Art: There is hazdly any.comparable to.ig, for ftic- 
| riggevery- part of the Body : Is: Sheen org 
| execcileth the. Arms, and Feet with leſs violence Rmig, 
Leaping, and.che- like. And: herein was Domitian the, Emperor 
- ſo.cunning,, chat ig is reparred of hirg, Thaclera Bay 4 +g00d 
diſtagce off bold up > ki Need annie Wc and ſtretch his 
Fingers abroad, he would ſggt chroughthe ſpacer withour er 
286: Bowe Fir or 3ny. Finger of it. And it is reported of 
ian the Exaperor, Thas at two ſhops: he ſhoi 

Shakes in Fane of Wild Bon like a Bair of Hoxts. Kiog: 
 Eldpudhe Sixth of England, dreary Pans (hangh bs 
drew-ng Scrong one) ſher very well : As Joby: 
| Dudley, Duke: of Norebunherland, comme ed bim for 
| the Mark : Joy ſu better Equork the King Þhen gow. {hve of 

EW Meck Tretuor's Se ding] all Bac 

mnnng, Leapm 5 ancmg are 

Recreations , gled a - the Mora! ; a We read I 
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Iv 
| Epimanondas did, | King Henry the Fifth of England was ſo ſwife 


Tote READER 


in ruming, that he, with two of his, Nobles (without Bow, or 
other Engine) would take a Wild Buck or Doe in a large Park. 
Alſo Harold, the Son of Canutus the Second, was Sirnamed 
Harefoot for his ſwift ryming. And Ethus, King of Scotland, 
was of that ſwiftneſs, that he almoſt reached thar of Stags or 
Grayhounds ; and was therefore called Alipes, or Wing d-foet. 
Philippides--an Athenian , - in the ſpace of two days, did run + 
150 Roman Miles, And one Euclides, another of the ſame 


Countrey, went and returned in one day-125 of the like Miles. 


But thoſe are the beſt Exerciſes, which (beſides the refreſh. 
ing of the Body) enable men ro ſome other good Ends: * As 

Bowling, ] It teaches Mens Hands and Eyes Mathematical Pros 
portion: —— And (for a Home-Diverſton) the Play ar the 
Billiard Table hath+ not its Peer : It exerciſes the whole Body 
moderately ; the ſtrength of the Arm judiciouſly : It direfts the 
Hand Geometrically, and the Eye Optically : For the attaining 
co be an Exquiſite Proficient in playing at it, depends wholly 
upon putting in prattice that Axiome of Euclid in his Catoptignes ; 
which demonſtrates, that, The Angles of Incidence and Reflefion 
are ever more equal. LS RE: 

Swimming | hath ſaved many a man's Life, when himſelf 


hath been both the Ship and the Cargozoom. And ſingle Per- 


ſons, by their dexterity in this Art, have not ſaved their own. 
Lives only, but their Countrey alſo. For (as Livie relates) 
One Horatius Cocles, That, after a long time; he alone, had 


» defended the Bridge over Thber againſt the Hetruſcans, the Ro- 


mans brake it down behind him ; wherewith, in his Armonr, 
he caſt himſelf into the River, and (notwithſtanding a ſhower 


of Darts and Arrows were ſent after him) ſwam with ſafety in- 


to the City ; which rewarded him with a Statue erected in the 
Market-place, and as much Land as he could encompaſs with a+ 
Plough in one day. ——And as reſolute an Attempt was that _ 
of Gerrard and Harvey, two Gentlemen of our own Nation, 
who in the Fight at Sea in 1588. ſwam inthe Night-time;”, 
and pierced with Augres,” or ſuch like Þ1ſfrwnents,” the ſides of - 


the Spaniſh Gallions, and returned back ſafe to'the Engliſh Fleet.” 


And Vincent in his Travails reports, That at Barlavento, Calo -_ 


and Hiſpaniola, he hath ſeen men ſtay under water the ſpace Hs 


of three quarters of an Hour ; and'hath heard' of thoſe that" 
would continue an whole Hour, 


-> 


The forementioned Exerciſes are ſuch as are generally uſed? 4 


To the READER. 
and do tend to the health of Mens Bodies ; and for the x pre- 
vention of ſeveral Maladies to which byNature theyare inclin d. 
Bur there are other Corporeal Exerciſes which are more Heroical, 
and fi: only for the Recreation of Princes, and ſuch Noble Heroes, 
whole principal Ambitions tend to the defence of their Ki hig 
and Countrey : And ſuch are, Horſemanſhip, Tilting, Tornaments 
ing, Throwing the Bar, Wreſtling, &c. Of which in ances Rnigat 
be: given of: many Emperors, Kings and Generals, who have 
formed great Exploits thereby. "But leaving thoſe of the Body; 
ſhall procegd to ſuch Recreations as adorg the Mind ; of which 
 thole of the Mathematicks are inferior to none... .'' * 

Now the Excellency of any Science: (lays the Philoſopher ) 
may be judged of, (1.) By the Excellency of the Objett And 
(2.) by the Certainty of its Demonſtrations. TI 


Firſt, For the 0bjeft ; Ic is no leſs than the whole World : Not 
only of the Terreſtrial, but the Celeſtial part thereof alſo; So 
that in this reſpect it far exceeds all thoſe empty and barren 
Specularions about Materia Prima, or Univerſale*' In the MI 
of which ſo many do miſpend their Youn nger Years. 


Secondly, For the Demonſtrations of thele Sciences,” they 

as infallibleas Truth it ſelf: And for this reaſon alſo Joth h ew 
ceed all other Knowledge which depend upon Conjeftures and 
Uncertainty. - Since therefore in theſe reſpeas,''it-is one of the 
molt Excellent Sciences in Nature, it: may beſt become the Indu- 
ſtry of -Man, who is one. of the beſt Works of Nature.” And 
for chat end was he made with an. Elevated oof with Head 
and He exalced: And for what reaſon, the oet tells _ 


" Os Zlmins ſublime td, 'Celumque, enert.. 
-- Juſſit, + ereftes ad S Nderg tollere Pultus, 


God gave to Man an upri he Face, that He 
Might view the Stars, an learn Aſtronomy. 


And thus the Kingly Propher David, Pſal:\8:'v.3, a falls Silt 
mto this Admiration, 'When I con; fuder the He uveng, the Works of 
thy Fingers.; "the Moon and the Stdrs gr thou baſt-creattd; mM 
# Man, that thou art mindful of him, | and the Son wy Man that thou 
wo T him !' Upon which Text, Sandys thus excollarty Pare” 
ra y | 
When I pure Heaven: thy Fabrick lee ; 
_ The Moon and Stars, create by Thee a, 


To te READER: 
O! what is Man, 2nd. his frail Race; 
That Thou ſhould'ft fuch. 2 ſhadow grace ! 


Now theſe Sciences being fo excellent ia themſelves, and of | 
ſuch benefit ro.us, we cannor ſpend our leiſure hours better, "| 
than in theſe Sublime.'Sciences. It was fo. with Julins Ceſar, T7 
wha amongſt the Broils and Tumults: of the Camp, made | 
choice of this for his Recreation :' As Lucan ſays of him, Lib.1o, | 


' ———— Tedia inter prelia ſemper 
Stellarum, Celique plagis, ſuperifque VacaVit. ' 


7 always leifure found amidſt his Wars, 
\ To mark the courſe of Heaven, and karn the Stars. 


| And for thisreaſon likewiſe did Seece, amidſt thecontingal C : 
Noiſe andBuſtle of the Court, beiake himſelf to this Recreatign, || 


wah.” | 
I. 

, LY 
; , 


0 quam Juvabat, 8c. 


' Q what a Pleaſure was.it to Survey 
. Natures Chief Work, the Heavens ! Where we may 
View the alternate Courſes of the Sun, EP 
| "The Sacred (baricts, how the World does run : 
' | The Moon's bright Orb, when ſhe's attended by 
| Thoſe ſcattered Stars, whole Light adorns the Shy. 


/ | Andrthus let what I have already ſaid cohcerning theExcellew = 
zcy,Urility and Benefit of theſe Mathematical 4rts ſuffice. It may be . 
expected! ſhould ſay ſomething concerning thoſe which I have. 
Je ected in the following TraFates: But for that Lrefer you only } 
19 the Table of Contents following ; And for the ufing of,chem, Þ 
| make them as Ballaſt ra @ Ship ; to fix it, not ra ftal ie; ſoas Þ 
to Juſtle out irs other Cargo of leſs veight, though of greater ime | 
— fortaxe t0.{wndene ſubfeftence, But I will deter thee (Reader) Ba | 
longerin the Porch, bug invice thee into the Jener Rooney into 
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The Txnts of C O N T E N T S, 
and Order of the Whole Boo x. 


TRACT. I. Numerical Recreations. 
F Digit, Article, Mixt, Square and 
; 3 Cube Numbers, aud ſome Obſerva- 
tions wpon them. Pag 1 
Df Comparative Arithmetick, or of the Relation 
| of Numbers in Quantity. 12 
Of Arithmetical, Geometrical and Muſical Pro- 
10NS. I4 
Numerical Theorems. , 17 
Concerning the Golden Rule, both Simple and 
| - Compound. —. 21 
Of the'Increaſe of Swine, Corn, Sheep, &e. 23 
Of ChangeS$ in . Bells, Mutical Inftruments , 
| Voices, @c. is 29 
Of ——_—_ Verſifying. 32 
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Numerical Etiigmatical Problems. 33 
Of Extrating the Square Root of any Namber, 
F without Multiplication or Diviſion. 
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Of the Rule\sf Ceres and Virginum. 
RE Numerical Devices. 
= TRACT. Il. Geometrical Recreations. 
2 F Geometrical Definitions , and Pradical 
« (_ Problems. | P aBs, I 
How ( without Compaſſes) baving only a common 
| Fork, and a Plain Rule, to perform many plea- 
16 
28 


| ſant Geometrical Concluſions. _ 
Geometrical Arithmetick in all its. Rudes, 

Mechanical ways of meaſuring of Heights » Depths 
and Diſtances. 


Of Altimetria 3 or: of the Menſuration of Heights 


Acceſſible or Inacceſſible. 39 
Of Longimetria : Or of the Menſuration of Di- 
| "ſtances, Acceſſible or Inaceeſſible. 41 
Of Planometria : Or of the meaſuring of Land 

Mechanical. 
, How to lay down, or make a | 
| Ground meaſured 4s aforeſaid z and 10 find the 

Quantity thereof in Acres, Roods and Perches. 
' Of the taking of Heights, Depths and Diſtances, 
| acceſſible or inacceſſible, As alſo 
ing. of Land more artificially by 
ſtruments. 


raduated In- 


TRAGT..INI. Mcchanical Recreations. 


F Engines, by belp of which very Great 


A Weights may/ be raiſed with ſmall 
 - firength, | 

WF. Proclea: Of the Pulley. 

=# Of the Iaclining Plain. 3 

Cuncus : Of the Wedge. 4 

Of the Cranc, Capſien, or Wheel. ibid. 
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Plot of any piece of 


the Survey- 


52. 
|'To make a Plot, and to caft up the content thereof. 66 
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